Abstract
Introduction

al. unpublished data). To develop predictions of population growth under future climate changes,
119
the relationship between demography and climate is needed to inform models (McLean et al., 120 2016; Urban et al., 2016) . Therefore, we collected four years of capture-recapture data for 121 Plethodon montanus at five sites along an elevational gradient and used hierarchical models to 122 test hypotheses about the demography of montane terrestrial salamanders. We hypothesized that 123 P. montanus vital rates would be driven by climate, and that lower elevation populations will 124 show reduced survival, growth, and reproduction compared to those at higher elevations.
125
Methods
126
We established five sites along an elevational gradient within the range of P. montanus in we started surveying after dusk (median start times = 2119-2120; range of starting times = 1900-144 2345) and captured salamanders that were active on the forest floor, and no retreats were turned.
145
The majority of surveys (n = 164; 86%; 27-40 per site) were carried out by one surveyor, while 3 for code).
252
For each individual, we modeled survival to each primary period after its initial capture.
253
Therefore, an individual's ecological state during the primary period where it is first captured 254 and marked is known (i.e., equal to one). Thus, for subsequent primary periods, an individual's 255 ecological state is described by a Bernoulli distribution where the probability of success (i.e., the 256 individual is alive) is the product of the individual's probability of survival to that primary period 257 ( ) and its previous ecological state ( .
258
(Eq. 4)
259
Our observation process is likewise described by a Bernoulli distribution where the probability 260 of success (i.e., finding the ith individual, at tth primary period, and ttth secondary period, given 261 that it is alive) is the product of the capture probability ( , ecological state ( ), and its 
Results
322
We conducted a total of 190 diurnal (n = 58; 31%) and nocturnal (n = 132; 69%) surveys we found a range of body sizes from 15 -68 mm, and the largest individuals were typically 328 found at the highest elevation (see Appendix 4 for more details). 
Maturation and Reproduction
341
The smallest female with large visible eggs was 47.9 mm, while the smallest male
342
showing secondary sex characteristics was 41.65 mm. Larger males and females had a higher 343 probability of having mental glands and enlarged nasal labial grooves (χ 2 = 504.700; P < 0.001) Traceplots of growth parameters with the associated statistic are show in Appendix 7.
357
We used animals that were captured at least twice for all growth analyses, which included a Additionally, capture parameter estimates were similar, such that the direction of the parameters 378 (i.e., positive or negative) was consistent across the elevational gradient; however, the magnitude 379 for some parameters (i.e., , , and ) varied. We found that the magnitude 380 of the estimate of decreased (i.e., trended towards zero) with higher elevations.
381
Probability of capture was higher during nocturnal surveys compared to diurnal surveys at all 382 sites, but at higher elevations, the difference in capture probability between the two methods was 383 reduced. Conversely, the magnitude of the parameters and generally increased 384 (i.e., became more positive or more negative) with higher elevations (Figure 3 ). Capture 385 probability was highest during early and mid July at the low and high elevation sites respectively 386 and decreased towards both spring and fall seasons at all elevations.
387
For all five sites, we found that survival increased with increasing SVL, decreased for 
801
Sites are arranged from lowest (SPG) to highest (CG) elevation.
